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1. 

PRE-FILLING VEHICLE DATA CHECK 

TECHNICAL FIELD 

The present disclosure relates generally to a pre-filling 
vehicle data check method and a system for performing the 
pre-filling vehicle data check method. 

BACKGROUND 

Some fueling stations are equipped with communication 
electronics that are capable of uni- or bi-directionally com 
municating with a customer or a vehicle equipped with a 
communications devices. These stations communicate with 
the vehicle in order to precondition the pump for the particu 
lar customer or the particular vehicle. 

SUMMARY 

A pre-filling vehicle data check method and system are 
disclosed herein. One example of the method includes receiv 
ing, at a financial institution, an authorization request from a 
filling station for initiating a filling event, where the authori 
Zation request includes a financial code. Via a computing 
device at the financial institution, the financial code is recog 
nized as being associated with at least one of a vehicle iden 
tification number or a station identification associated with a 
vehicle, thereby identifying the vehicle. At least one param 
eter of the vehicle is identified via a computing device at a 
data center, which is in selective communication with the 
vehicle and the financial institution, and an authorization or 
denial of the at least one filling event based at least upon the 
at least one parameter is transmitted from the computing 
device at the data center. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Features and advantages of examples of the present disclo 
sure will become apparent by reference to the following 
detailed description and drawings, in which like reference 
numerals correspond to similar, though perhaps not identical, 
components. For the sake of brevity, reference numerals or 
features having a previously described function may or may 
not be described in connection with other drawings in which 
they appear. 

FIG. 1 is a schematic diagram depicting an example of a 
pre-filling vehicle data check system; 

FIG. 2 is a schematic view of an example of a subscriber 
vehicle record stored at a data center; 

FIG.3 is a flow diagram depicting examples of the method 
for performing the pre-filling data check; 

FIG. 4 is a flow diagram including additional steps that may 
be performed with some of the examples of the method shown 
in FIG. 3; and 

FIG. 5 is a flow diagram depicting another example of the 
method for performing the pre-filling data check that may be 
performed alone or in conjunction with the examples of the 
method outlined in FIG. 3. 

DETAILED DESCRIPTION 

Examples of the method disclosed herein may be used to 
run a pre-filling vehicle data check. The method disclosed 
herein utilizes data communication exchanges between a fill 
ing pump, a financial institution, and a back-end vehicle 
dedicated data center to program one or more parameters of 
the filling pump for a filling event. As used herein, the term 
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2 
“filling event refers to adding fuel to the fuel tankofa vehicle 
and/or charging the battery of a hybrid or electric vehicle, and 
the term “filling station” refers to the pump or other device 
used to dispense the fuel and/or electricity. The method dis 
closed herein does not involve the vehicle itself (unless the 
data centerpings the vehicle to triggeran on-demand vehicle 
data upload event), but rather uses the back-end vehicle 
dedicated data center to control the filling event. This method 
may proactively limit the amount of fuel and/or electricity 
that can be dispensed, proactively prohibit the use of incom 
patible fuel, proactively control the types of plugs and/or volts 
used, and prevent misuse of fleet vehicles (i.e., at least two 
vehicles owned by a single entity and operated by various 
drivers working for the single entity). 

It is to be understood that, as used herein, the term “user' 
includes a vehicle owner, operator, and/or passenger. It is 
further to be understood that the term “user” may be used 
interchangeably with the term subscriber/service subscriber. 

Additionally, the terms “connect/connected/connection' 
and/or the like are broadly defined herein to encompass a 
variety of divergent connected arrangements and assembly 
techniques. These arrangements and techniques include, but 
are not limited to (1) the direct communication between one 
component and another component with no intervening com 
ponents therebetween; and (2) the communication of one 
component and another component with one or more com 
ponents therebetween, provided that the one component 
being “connected to the other component is somehow in 
operative communication with the other component (not 
withstanding the presence of one or more additional compo 
nents therebetween). 

Also, the term "communication' is to be construed to 
include all forms of communication, including direct and 
indirect communication. As such, indirect communication 
may include communication between two components with 
additional component(s) located therebetween. 

Referring now to FIG. 1, the system 10 includes the vehicle 
12, the telematics unit 14, a carrier/communication system 16 
(which may include wired or wireless components, including, 
but not limited to, one or more cell towers 18, one or more 
base stations 19 and/or mobile switching centers (MSCs) 20, 
and one or more service providers (not shown)), one or more 
land networks 22, one or more data centers 100, and one or 
more application centers 24 (which may also be referred to as 
an application specific call center), a filling station 120, and a 
financial institution 122. 
The overall architecture, setup and operation, as well as 

many of the individual components of the system 10 shown in 
FIG. 1 are generally known in the art. Thus, the following 
paragraphs provide a brief overview of one example of such a 
system 10. It is to be understood, however, that additional 
components and/or other systems not shown here could 
employ the method(s) disclosed herein. 

Vehicle 12 is a mobile vehicle (e.g., a fuel-run vehicle, a 
hybrid vehicle, or an electric vehicle) such as a motorcycle, 
car, truck, recreational vehicle (RV), boat, plane, etc., and is 
equipped with suitable hardware and software that enables it 
to communicate (e.g., transmit and/or receive Voice and data 
communications) over the wireless carrier/communication 
system 16. It is to be understood that the vehicle 12 may also 
include additional components suitable for use in the telemat 
ics unit 14. 
Some of the vehicle hardware 26 is shown generally in 

FIG. 1, including the telematics unit 14 and other components 
that are operatively connected to the telematics unit 14. 
Examples of the other hardware 26 components include a 
microphone 28, a speaker 30 and buttons, knobs, switches, 
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keyboards, and/or controls 32. In an example, the microphone 
28 is part of a voice module 29 that is configured to receive 
Voice commands from, for example, the user. Generally, these 
hardware 26 components enable a user to communicate with 
the telematics unit 14 and any other system 10 components in 5 
communication with the telematics unit 14. 

In an example, the vehicle hardware 26 also includes a 
camera 93. In an example, the camera 93 may be configured 
to generate images (e.g., photographs) of portions of the 
interior or the exterior of the vehicle 12 (depending, at least in 10 
part, on how/where the camera 93 is positioned inside the 
vehicle 12). In another example, the camera 93 may be con 
figured to record a video of the interior and/or exterior por 
tions of the vehicle 12. The camera 93 may be selected from 
stationary devices or rotating devices, and is used to generate 15 
images or videos. 

Operatively coupled to the telematics unit 14 is a network 
connection or vehicle bus 34. Examples of suitable network 
connections include a controller area network (CAN), a 
media oriented system transfer (MOST), a local interconnec- 20 
tion network (LIN), an Ethernet, and other appropriate con 
nections such as those that conform with known ISO, SAE, 
and IEEE standards and specifications, to name a few. The 
vehicle bus 34 enables the vehicle 12 to send and receive 
signals from the telematics unit 14 to various units of equip- 25 
ment and systems both outside the vehicle 12 and within the 
vehicle 12 to perform various functions, such as unlocking a 
door, executing personal comfort settings, and/or the like. In 
an example, the vehicle bus 34 also enables the telematics unit 
14 to receive vehicle data from the various units of equipment 30 
and systems of the vehicle 12. Vehicle data may include, but 
is not limited to, location-based data (e.g., a then-current 
location of the vehicle 12), infotainment data, video data or 
photographs taken, e.g., from the in-vehicle camera 93, data 
pertaining to vehicle operations (e.g., gas mileage, tire pres- 35 
Sure, HVAC system operation, vehicle diagnostic informa 
tion, urea levels, battery charge state, etc.), and/or the like. 

The telematics unit 14 is an onboard device that provides a 
variety of services, both individually and through its commu 
nication with the data center 100 and/or application center 24. 40 
The telematics unit 14 generally includes an electronic pro 
cessing device 36 operatively coupled to one or more types of 
electronic memory 38, a cellular chipset/component 40, a 
wireless modem 42, a navigation unit containing a location 
detection (e.g., global positioning system (GPS)) chipset? 45 
component 44, a real-time clock (RTC) 46, a short-range 
wireless communication network 48 (e.g., a BLUETOOTHR) 
unit), and/or a dual antenna 50. In some cases, the telematics 
unit 14 further includes a recorder 90. In one example, the 
wireless modem 42 includes a computer program and/or set 50 
of Software routines executing within processing device 36. 

It is to be understood that the telematics unit 14 may be 
implemented without one or more of the above listed com 
ponents, such as, for example, the short-range wireless com 
munication network 48. It is to be further understood that 55 
telematics unit 14 may also include additional components 
and functionality as desired for a particular end use. 
The electronic processing device 36 may be a micro con 

troller, a controller, a microprocessor, a host processor, and/or 
a vehicle communications processor. In another example, 60 
electronic processing device 36 may be an application spe 
cific integrated circuit (ASIC). Alternatively, electronic pro 
cessing device 36 may be a processor working in conjunction 
with a central processing unit (CPU) performing the function 
of a general-purpose processor. 65 
The location detection chipset/component 44 may include 

a Global Position System (GPS) receiver, a radio triangula 

4 
tion system, a dead reckoning position system, and/or com 
binations thereof. In particular, a GPS receiver provides accu 
rate time and latitude and longitude coordinates of the vehicle 
12 responsive to a GPS broadcast signal received from a GPS 
satellite constellation (not shown). 
The cellular chipset/component 40 may be an analog, digi 

tal, dual-mode, dual-band, multi-mode and/or multi-band 
cellular phone. The cellular chipset-component 40 uses one 
or more prescribed frequencies in the 800 MHZ analog band 
or in the 800 MHz, 900 MHz, 1900 MHz and higher digital 
cellular bands. Any Suitable protocol may be used, including 
digital transmission technologies such as TDMA (time divi 
sion multiple access), CDMA (code division multiple access) 
and GSM (global system for mobile telecommunications). In 
Some instances, the protocol may be short-range wireless 
communication technologies, such as BLUETOOTHR), dedi 
cated short-range communications (DSRC), or Wi-Fi. 

Also associated with electronic processing device 36 is the 
previously mentioned real time clock (RTC) 46, which pro 
vides accurate date and time information to the telematics 
unit 14 hardware and Software components that may require 
and/or request this date and time information. In an example, 
the RTC 46 may provide date and time information periodi 
cally, such as, for example, every ten milliseconds. 
The telematics unit 14 provides numerous services, some 

of which may not be listed herein, and is configured to fulfill 
one or more user or Subscriber requests. Several examples of 
these services include, but are not limited to: turn-by-turn 
directions and other navigation-related services provided in 
conjunction with the GPS based chipset/component 44; air 
bag deployment notification and other emergency or roadside 
assistance-related services provided in connection with vari 
ous crash and or collision sensor interface modules 52 and 
sensors 54 located throughout the vehicle 12; vehicle data 
upload sessions so that vehicle diagnostics can be performed 
remotely from the vehicle 12; and infotainment-related ser 
vices where music, webpages, movies, television programs, 
Videogames and/or other content is downloaded by an info 
tainment center 56 operatively connected to the telematics 
unit 14 via vehicle bus 34 and audio bus 58. In one non 
limiting example, downloaded content is stored (e.g., in 
memory 38) for current or later playback. 

Again, the above-listed services are by no means an 
exhaustive list of all the capabilities of telematics unit 14, but 
are simply an illustration of some of the services that the 
telematics unit 14 is capable of offering. 

Vehicle communications generally utilize radio transmis 
sions to establish a voice channel with carrier system 16 such 
that both Voice and data transmissions may be sent and 
received over the voice channel. Vehicle communications are 
enabled via the cellular chipset/component 40 for voice com 
munications and the wireless modem 42 for data transmis 
Sion. In order to enable successful data transmission over the 
Voice channel, wireless modem 42 applies some type of 
encoding or modulation to convert the digital data so that it 
can communicate through a Vocoder or speech codec incor 
porated in the cellular chipset/component 40. It is to be under 
stood that any Suitable encoding or modulation technique that 
provides an acceptable data rate and bit error may be used 
with the examples disclosed herein. Generally, dual mode 
antenna 50 services the location detection chipset/component 
44 and the cellular chipset/component 40. 
The voice module 29, via the microphone 28, provides the 

user with a means for inputting verbal or other auditory com 
mands, and can be equipped with an embedded Voice pro 
cessing unit utilizing human/machine interface (HMI) tech 
nology known in the art. Conversely, speaker 30 provides 
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verbal output to the vehicle occupants and can be either a 
stand-alone speaker specifically dedicated for use with the 
telematics unit 14 or can be part of a vehicle audio component 
60. In either event and as previously mentioned, microphone 
28 and speaker 30 enable vehicle hardware 26, data center 5 
100, and application center 24 to selectively communicate 
with the occupants through audible speech. The vehicle hard 
ware 26 also includes one or more buttons, knobs, Switches, 
keyboards, and/or controls 32 for enabling a vehicle occupant 
to activate or engage one or more of the vehicle hardware 10 
components. In one example, one of the buttons 32 may bean 
electronic pushbutton used to initiate Voice connection/com 
munication with the data center 100 (whether it be a live 
advisor 62 or an automated call response system 62') or with 
the application center 24 (also whether it be a live advisor 104 15 
or an automated call response system 104"). As one example, 
one of the buttons 32 may be used to initiate emergency 
services. 
The audio component 60 is operatively connected to the 

vehicle bus 34 and the audio bus 58. The audio component 60 20 
receives analog information, rendering it as Sound, via the 
audio bus 58. Digital information is received via the vehicle 
bus 34. The audio component 60 provides AM and FM radio, 
satellite radio, CD, DVD, multimedia and other like function 
ality independent of the infotainment center 56. Audio com- 25 
ponent 60 may contain a speaker system, or may utilize 
speaker 30 via arbitration on vehicle bus 34 and/or audio bus 
58. 

Still referring to FIG. 1, the vehicle crash and/or collision 
detection sensor interface 52 is/are operatively connected to 30 
the vehicle bus 34. The crash sensors 54 provide information 
to the telematics unit 14 via the crash and/or collision detec 
tion sensor interface 52 regarding the severity of a vehicle 
collision, Such as the angle of impact and the amount of force 
Sustained. 35 

Other vehicle sensors 64, connected to various sensorinter 
face modules 66 are operatively connected to the vehicle bus 
34. Example vehicle sensors 64 include, but are not limited to, 
gyroscopes, accelerometers, magnetometers, emission detec 
tion and/or control sensors, environmental detection sensors, 40 
fuel level sensors, electrical charge sensors, and/or the like. 
One or more of the sensors 64 enumerated above may be used 
to obtain the vehicle data for use by the telematics unit 14 or 
the data center 100, for example, to determine the operation of 
the vehicle 12 and to maintain a then-current diagnostics 45 
profile of the vehicle 12. Non-limiting example sensor inter 
face modules 66 include powertrain control, climate control, 
body control, and/or the like. 
Once on-board vehicle sensor data is received at the 

telematics unit 14, such data may then be transmitted to the 50 
data center 100 during a voice connection in the form of 
packet data over a packet-switch network 96 (e.g., voice over 
Internet Protocol (VoIP), communication system 16, etc.). 
The telematics unit 14 may include a vehicle data upload 
(VDU) system 91, which is configured to receive raw vehicle 55 
data (e.g., collected by sensors 54, 64) from the bus 34, 
packetize the data, and upload the packetized raw data to the 
data center 100. As shown in FIG. 1, the VDU 91 is opera 
tively connected to the processor 36 of the telematics unit 14, 
and thus is in communication with the data center 100 (and 60 
with the application center 24) via the bus 34 and the com 
munication system 16. The VDU 91 may be the telematics 
units central data system that can include its own modem, 
processor, and on-board database. The database can be imple 
mented using a separate network attached storage (NAS) 65 
device or be located elsewhere, such as in memory 38, as 
desired. The VDU91 has an application program that handles 

6 
all of the vehicle data upload processing, including commu 
nication with the data center 100 and the application center 
24, and the setting and processing of triggers (i.e., preset 
indicators of when data is to be uploaded, e.g., predefined 
intervals, upon request from the data center 100, etc.). 

In a non-limiting example, the vehicle hardware 26 also 
includes a display 80, which may be operatively directly 
connected to or in communication with the telematics unit 14, 
or may be part of the audio component 60. Non-limiting 
examples of the display 80 include a VFD (Vacuum Fluores 
cent Display), an LED (Light Emitting Diode) display, a 
driver information center display, a radio display, an arbitrary 
text device, aheads-up display (HUD), an LCD (Liquid Crys 
tal Diode) display, and/or the like. 

In an example, the carrier/communication system 16 is a 
two-way radio frequency communication system. More spe 
cifically, the carrier/communication system 16 may be a cel 
lular telephone system or any other suitable wireless system 
that transmits signals between the vehicle hardware 26 and 
land network 22, and/or between the financial institution 122 
and the land network 22. According to an example, wireless 
carrier/communication system 16 includes one or more cell 
towers 18, base stations 19 and/or mobile switching centers 
(MSCs) 20, as well as any other networking components 
required to connect the wireless system 16 with land network 
22. It is to be understood that various cell tower/base station/ 
MSC arrangements are possible and could be used with wire 
less system 16. For example, a base station 19 and a cell tower 
18 may be co-located at the same site or they could be 
remotely located, and a single base station 19 may be coupled 
to various cell towers 18 or various base stations 19 could be 
coupled with a single MSC 20. A speech codec or vocoder 
may also be incorporated in one or more of the base stations 
19, but depending on the particular architecture of the wire 
less network 16, it could be incorporated within an MSC 20 or 
Some other network components as well. 
Land network 22 may be a conventional land-based tele 

communications network that is connected to one or more 
landline telephones and connects wireless carrier/communi 
cation network 16 to the data center 100 and/or to the appli 
cation center 24. For example, land network 22 may include 
a public switched telephone network (PSTN) and/or an Inter 
net protocol (IP) network. It is to be understood that one or 
more segments of the land network 22 may be implemented in 
the form of a standard wired network, a fiber or other optical 
network, a cable network, other wireless networks such as 
wireless local networks (WLANs) or networks providing 
broadband wireless access (BWA), or any combination 
thereof. 

Data center 100 is designed to provide the vehicle hard 
ware 26 and the filling station 120 with a number of different 
system back-end functions. Generally, the data center 100 
receives voice and/or data calls, analyzes requests associated 
with the Voice or data calls, and, in some cases, transfers the 
call to an application specific call/service center (e.g., the 
application center 24 shown in FIG. 1, which will be 
described in detail below). The data center 100 is also in 
selective and operative communication with the application 
center 24 via the wireless carrier/communication system 16 
or via a wired connection. Additionally, for purposes of the 
instant disclosure, the data center 100 is in selected and opera 
tive communication with the telematics unit 14 and the finan 
cial institution 122. Through its communications with the 
financial institution 122, the data center 100 is also in com 
munication with the filling station 120. 

According to the example shown here, the data center 100 
generally includes one or more switches 68, servers 70, data 
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bases 72, live and/or automated advisors 62, 62', a processor 
84, various modules (e.g., a comparison module 114, a com 
munications module 116), as well as a variety of other tele 
communication and computer equipment 74 that is known to 
those skilled in the art. These various data center components 
are coupled to one another via a network connection or bus 
76, such as one similar to the vehicle bus 34 previously 
described in connection with the vehicle hardware 26. 
The processor 84, which is often used in conjunction with 

the computer equipment 74, is generally equipped with Suit 
able Software and/or programs configured to accomplish a 
variety of data center 100 functions. The processor 84 may 
further be configured to run programs for performing back 
end functions in combination with the application center 24. 

Switch 68, which may be a private branch exchange (PBX) 
Switch, routes incoming signals so that Voice transmissions 
are usually sent to either the live advisor 62 or the automated 
response system 62, and data transmissions are passed on to 
a modem or other piece of equipment (not shown) for 
demodulation and further signal processing. The modem 
preferably includes an encoder, as previously explained, and 
can be connected to various devices, such as the server 70 and 
database 72. In either instance, the entity (e.g., 62. 62 or 
modem) of the data center 100 receiving the transmission 
determines (by asking the caller or by analysis of the data) 
whofwhat is calling, the need/request of the calling entity, and 
where to further direct the call to obtain the desired assis 
tance. 

It is to be understood the database(s) 72 may be designed to 
store subscriber profile records, subscriber vehicle records, 
subscriber behavioral patterns, or any other pertinent sub 
scriber information. The Subscriber vehicle record includes a 
variety of vehicle data, including vehicle identifying infor 
mation (e.g., vehicle identification number (VIN) and/or sta 
tion identification (STID)), the fuel tank capacity and/or the 
charge capacity of the vehicle 12, a time and date stamped 
reading of the fuel tank level and/or charge level received 
during the most recent vehicle data upload event, a Suitable 
type of fuel for the vehicle 12 (if appropriate), electrical plugs 
of the vehicle (if appropriate), and/or various combinations 
thereof. An example of a subscriber vehicle record (labeled 
71) is shown in FIG. 2. 
The database(s) 72 may also allow the data center 100 to 

function as a repository for data collected from the telematics 
unit 14 and/or from the application center 24. In some 
instances, another facility may function as a repository for the 
collected data (e.g., a lab (not shown) associated with the 
application center 24 and/or the data center 100). 
The comparison module 114 is configured with suitable 

hardware and software for receiving information from the 
financial institution 122 and from the subscriber vehicle pro 
file 71 (see FIG. 2) and/or directly from the vehicle 12, and 
comparing set pre-set parameters (e.g., fuel tank capacity, 
charge capacity, fuel type for the vehicle 12) with varying 
parameters (e.g., current fuel level, current charge level, fuel 
type available at a particular filling station), and also compar 
ing a filling station location with an actual vehicle location. 
The comparison module 114 transmits the results of these 
comparisons to the processor 84, which generates a filling 
event authorization or denial based upon the results. The 
processor 84 utilizes the communications module 116 to 
transmit an authorization or denial to the financial institution 
122, which forwards the authorization or denial to the filling 
station 120. 
As such, the communications module 116 is configured, 

via Suitable communications equipment (such as equipment 
capable of handling messaging between the data center 100 
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8 
and the telematics unit 14, modems, TCP/IP supporting 
equipment, and/or the like), to enable the data center 100 to 
establish a communication with the telematics unit 14, or visa 
versa, and/or with the financial institution 122, or visa versa. 
In an example, the communications module 116 is configured 
to initiate a packet session with the telematics unit 14. The 
packet session may, for example, be used by the data center 
100 to request vehicle data from at least one vehicle system 
through the telematics unit 14. This vehicle data may be used, 
by the data center 100, to generate a filling event authorization 
or denial in response to a request received through the finan 
cial institution 122. 

It is to be appreciated that the data center 100 may be any 
central or remote facility, manned or unmanned, mobile or 
fixed, to or from which it is desirable to exchange voice and 
data communications. Furthermore, the live advisor 62 may 
be physically present at the data center 100 or may be located 
remote from the data center 100 while communicating there 
through. 
The application center 24, which is in selective and opera 

tive communication with the data center 100, is a dedicated 
facility for addressing specific requests, needs, or the like of 
the user, the data center 100, or both. In an example, several 
application centers 24 may be associated with the data center 
100, where each application center is designed to address the 
specific request, need, etc. Examples of the application cen 
ters 24 include, but are not limited to, dedicated facilities for 
managing and handling, respectively, emergency service cen 
ters, navigation route centers, transmissions related to the 
pre-filling data checks, etc. When the application center 24 is 
a pre-filling data check dedicated center, upon receiving a 
data communication from the financial institution 122, the 
switch 68 at the data center 100 routes the data communica 
tion to the switchboard 102 at the pre-filling data check appli 
cation center 24, and then the communication is routed by the 
switchboard 102 to a processor 108 that will analyze the data 
in the transmission to generate an authorization or denial of 
the requested filling event. 
As shown in FIG. 1, the application center 24 may include 

a switchboard 102, databases 106, live and/or automated 
advisors 104, 104", the processor(s) 108, a server 109, as well 
as a variety of other telecommunication and computer equip 
ment 110 that is known to those skilled in the art. In some 
instances, the application center 24 may also include one or 
more modules (such as a comparison module or a communi 
cations module, similar to modules 114 and 116 at the data 
center 100). In such instances, the modules at the application 
center 24 may be used to perform the functions described 
above for the respective modules 114 and 116 at the data 
center 100. These various application center components are 
coupled to one another via a network connection or bus 118, 
such as one similar to the vehicle bus 34 or the data centerbus 
76 described above. 

Switchboard 102, which may be a private branch exchange 
(PBX) switch, routes incoming signals so that Voice trans 
missions (e.g., voice calls) are usually sent to either the live 
advisor 104 or the automated response system 104", and data 
transmissions (e.g., packetized Voice communications) are 
passed on to a modem or other piece of equipment (e.g., a 
computing device Such as processor 108) for demodulation 
and further signal processing. The modem preferably 
includes an encoder, as previously explained, and can be 
connected to various devices, for example, the server 109 and 
database 106. 
The database(s) 106 may be designed to store a variety of 

information usable by the application center 100. When the 
application center 100 is a navigation route service center, the 
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database(s) 106 may store various routes and/or points of 
interest often requested by a particular user. When the appli 
cation center 100 is a pre-filling data check center, the data 
base(s) 106 may be designed to store the previously described 
subscriber vehicle record 72 shown in FIG. 2. 

Referring back to the general functions of the application 
center 24, it is to be understood that similar to the data center 
live advisor 62, the application center live advisor 104 may be 
physically present at the application center 100 or may be 
located remote from the application center 24 while commu 
nicating therethrough. 
The system 10 also includes cellular service provider (not 

shown) that owns and/or operates the carrier/communication 
system 16. It is to be understood that, although the cellular 
service provider (not shown) may be located at the data center 
100 or application center 24, both the data center 100 and the 
application center 24 are separate and distinct entities from 
the cellular service provider. In an example, the cellular ser 
vice provider is located remote from the data center 100 and 
the application center 24. A cellular service provider provides 
the user with telephone and/or Internet services, while the 
data center 100 and the application center 24 are telematics 
service providers. The cellular service provider is generally a 
wireless carrier (such as, for example, Verizon Wireless(R), 
AT&TR), Sprint(R), etc.). It is to be understood that the cellular 
service provider may interact with the data center 100 and/or 
the application center 24 to provide various service(s) to the 
USC. 

The financial institution 122 includes a processor 124 and 
other computer equipment 126, a database 128, and a com 
munications module 130 that are equipped with suitable soft 
ware and/or programs configured to accomplish a variety of 
functions, including carrying out at least some of the tasks of 
the method(s) disclosed herein. These various financial insti 
tution 122 components are coupled to one another via a net 
work connection or bus 132, such as one similar to the bus 76 
of 118. The communications module 130 receives authoriza 
tion request(s) from the filling station 120 via the communi 
cation system 16 or some other communication system 130 
between the filling station 120 and the financial institution 
122. These requests are data requests which identify the fill 
ing station 120 transmitting the request and also include a 
financial code (e.g., the credit card or debit card number) 
associated with the card used to initiate the request at the 
filling station 120. The processor 122 and/or other computer 
equipment 124 can process the credit or debit card number, 
and can access the database 128 to identify the vehicle 12that 
is associated with or linked to that particular credit or debit 
card number. 
The database 128 stores creditor debit card information (or 

other suitable financial codes) and associated vehicle infor 
mation received by the processor 124 from the data center 
100. When a user (e.g., a fleet manager) wishes to linka credit 
or debit card to a specific vehicle 12, he/she contacts the data 
center 100 (e.g., via the phone, via a telematics service dedi 
cated website, or via any other suitable method) and provides 
the credit or debit card information for storage in his/her 
profile. The data center 100 transmits both the card informa 
tion and the vehicle 12 information to the financial institution 
122 that authorizes or denies purchases that are attempted to 
be made with the particular credit or debit card. The database 
128 stores the card and vehicle information in a manner that 
enables i) a query to be performed using the card information, 
and ii) the results of the query to provide the vehicle infor 
mation linked to the card information. 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

10 
The communications module 130 of the financial institu 

tion 122 is also configured to transmit the identified vehicle 
information along with the filling request to the data center 
100 for processing. 
As shown in FIG. 1, the system 10 also includes the filling 

station 120. The filling station 120 may be a fuel dispensing 
pump or an electricity dispensing device located at a filling 
service station (which may include multiple stations 120, a 
convenience store, etc.). The filling station 120 includes a 
customer interface having a credit or debit card slot 136, a 
keypad 138, and a display 140. The credit or debit card slot 
136 is configured to receive the credit or debit card in a 
predetermined manner, and is associated with a reader that is 
configured to read the financial code information contained in 
the magnetic strip of the card. The keypad 138 may also be 
used to key in the financial code information. Still further, in 
Some instances, the display 140 may be a touchscreen that 
allows the user to input the financial code information. In still 
other instances, the filling station 120 may include an RFID 
reader that is capable of reading information from a user 
dedicated RFID device. Regardless of how the information is 
input, this information is transmitted to the financial institu 
tion 122 via one of the communication systems 16 or 134 via 
a filling station processor (not shown), which is configured 
with hardware and/or software to transmit and receive data 
communications to and from the financial institution 122. The 
filling station processor is also configured to process commu 
nications from the financial institution 122, and to reconfigure 
the filling station 120 operating parameters in accordance 
with any instructions contained in these communications. In 
Some instances, the filling station processor is also capable of 
displaying the communication (e.g., an authorization to begin 
filling or a denial of the filling request) to a user of the filling 
station 120 via the display 140. 

Referring now to FIG. 3, various examples of the method 
are depicted. Each of the methods shown in this figure begins 
at step 300 when a user arrives at a filling station 120 and 
inserts his/her credit or debit or other financial code into the 
filling station 120 (via slot 136, keypad 138, touchscreen on 
display 140, etc.). The processor at the filling station 120 
receives this financial code information, and generates a fill 
ing event request or authorization request to be transmitted to 
the financial institution 122. The filling event request or 
authorization request is in the form of a data message. Such as 
a text message, or a short message service (SMS) message, or 
the like. The request is transmitted from the filling station 120 
to the financial institution 122 via any appropriate communi 
cation system, Such as systems 16 or 134, as shown at refer 
ence numeral 302. 
The communications module 130 at the financial institu 

tion receives the data message via the bus 132, and transmits 
the message to the processor 124 for processing. In particular, 
the processor 124 runs a query on the database 128 using the 
financial code contained in the message as the search term. 
This query will identify the vehicle 12 that is associated with 
the financial code received in the request, as shown at refer 
ence numeral 304, as long as the financial code and corre 
sponding vehicle 12 had previously been stored in the data 
base 128 (as described in reference to FIG. 1). While not 
shown in FIG. 3, it is to be understood that when the query 
does not identify a vehicle 12, the financial institution 122 
may authorize or deny the filling event request based upon the 
financial information associated with the financial code (e.g., 
credit limit has been reached, funds not available on a debit 
card, card has been temporarily or permanently deactivated 
due to fraud, etc.). However, in the example shown in FIG. 3, 
the query identifies the vehicle 12 by retrieving a vehicle 
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identification number (VIN) and/or a vehicle station identifi 
cation (STID) that had been linked to the input financial code 
in the database 128. In one embodiment, it is to be understood 
that one financial code is associated with (i.e., linked to) one 
vehicle 12 in the database 128, and thus the query will identify 
the vehicle 12 alone, and not multiple vehicles. In another 
embodiment, the financial code is associated with (i.e., linked 
to) multiple vehicles 12 (e.g., fleet vehicles or one owners 
multiple vehicles). In this example, the vehicle 12 is identified 
because its vehicle identification number (VIN) and/or 
vehicle station identification (STID) is on a list, in the data 
base 128, of multiple vehicle 12 linked to the input financial 
code. 

While not shown in the drawings, in another embodiment, 
a query is not run because the vehicle identification number 
and/or the vehicle station identification (STID) is transmitted 
with the financial code information. This may be accom 
plished when a user dedicated RFID device is used at the 
filling station 120 because the vehicle identifying information 
may be programmed in the device with the financial code 
information. This may also be accomplished when the vehicle 
12 is capable of communicating with the filling station 120 
via short range wireless communication. In this example, the 
vehicle 12 transmits its identifying information directly to the 
filling station 120. 
The initial filling event request (received from the filling 

station 120) may also include information that identifies the 
filling station 120, at least by type (e.g., fuel or charging) and 
by location (e.g., via an address), and, in Some instances, by 
name (e.g., Gas Station X). The filling station 120 identifica 
tion information may be stored in a memory of the filling 
station processor, and is retrieved, upon recognition of an 
input of financial code information, for inclusion in the data 
message with the financial code information. In this example, 
the filling station 120 transmits its own information to the 
financial institution 122. Alternatively, the filling station 120 
information may be stored in a database 128, 72 at the finan 
cial institution 122 or the data center 100 and may be retrieved 
when the position of the vehicle 12 is known (i.e., the position 
of the vehicle 12 can be used to identify the filling station 120 
where the vehicle 12 is located, and then filling station 120 
information may be looked up). 
The processor 124 at the financial institution 122 is con 

figured to generate a revised filling event/authorization 
request which includes the request for authorization, the iden 
tified VIN and/or vehicle STID, and the filling station identi 
fying information (as shown at reference numeral 306). The 
communications module 130 then transmits the request to the 
data center 100. This may be accomplished via a data trans 
mission over the communication system 16. 
When the data center 100 receives the revised filling event/ 

authorization request, the processor 84 first reviews the type 
of filling station 120 that is associated with the request, as 
shown at reference numeral 312. It is to be understood that the 
type of filling station 120 transmitting the request will dictate 
the type of analysis that is performed by the processor 84. 
More specifically, the processor 84 will search or request and 
then compare certain vehicle parameters when the filling 
station 120 is a fuel pump, and will search or request and then 
compare different vehicle parameters when the filling station 
120 is a charge dispenser. 

In an example of when the filling station 120 is a fuel pump, 
the processor 84 will use the vehicle identifier in order to 
further identify at least one fuel-related parameter of the 
vehicle 12 (see reference numeral 314). More particularly, the 
processor 84 may use the vehicle identifier to access the 
subscriber vehicle profile 71 in the database 72 to determine 
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12 
the fuel tank capacity, a last-recorded level of fuel in the tank, 
and/or the type of fuel that is suitable for the vehicle 12. It is 
to be understood that when the date and time stamp of the 
last-recorded level of fuel in the profile 71 predates the date 
and time stamp of the revised filling event request by a pre 
determined threshold (i.e., some preset time period, e.g., 24 
hours, 48 hours, etc.), the processor 84 may generate and the 
communications module 116 may transmit a request to the 
vehicle data upload system 91 to retrieve and send a then 
current reading of the fuel level in the vehicle 12. For 
example, if the last-recorded level of fuel uploaded to the 
profile 71 was at 7am on Apr. 6, 2010, and the revised filling 
event is being processed at 10 pm on Apr. 9, 2010, the pro 
cessor 84 will recognize that 3 days have passed since the 
last-recorded fuel level in the profile 71, and will request a 
then-current reading from the vehicle 12. 
The VDU system 91 will transmit the request to the 

telematics unit processor 36, which will command the fuel 
tank sensor(s) to transmit a then-current reading of the level 
of fuel in the tank. The sensors will receive the command 
signal, will measure the fuel level, and will transmit the mea 
surement to the processor 36 via the vehicle bus 34. The VDU 
system 91 will upload the raw data received from the 
sensor(s) as described hereinabove. When received at the data 
center 100, the processor 84 will store the raw data in the 
database 72, thus replacing the previous last-recorded fuel 
level measurement (i.e., the outdated measurement) with the 
then-current measurement (i.e., the measurement just 
received). It is to be understood that the time and date stamp 
of the received measurement may also be recorded, and thus 
the then-current measurement becomes the last-recorded fuel 
level saved in the profile 71. It is to be understood that when 
the telematics unit 14 is configured to perform a vehicle data 
upload event regularly (e.g., every 30 minutes, every 60 min 
utes, or at Some other relatively regular time interval that is 
shorter than the predetermined threshold), then on-demand 
data uploads from the vehicle 12 may not be needed and the 
data in the profile 71 may be used. 

In one example of the method (as shown at reference 
numerals 314(I) through 322), when the processor 84 recog 
nizes that the filling station 120 is a fuel pump, the processor 
84 may be configured to compare the parameters of the fuel 
tank capacity and the last-recorded fuel level. As previously 
mentioned, the information associated with parameters (i.e., 
the numerical values of the capacity and last-recorded fuel 
level) may be retrieved from the profile 71 and/or by request 
ing such information directly from the vehicle 12. The 
numerical information is transmitted to the comparison mod 
ule 114, which includes a software routine that compares the 
fuel tank capacity value with the last-recorded fuel level 
value, as shown at reference numeral 316. In particular, the 
comparison module 114 is checking to see if the last-recorded 
fuel level value is equal to or less than the fuel tank capacity. 
When the last-recorded fuel level value is equal to the fuel 

tank capacity of the vehicle 12, the processor 84 generates a 
denial that is transmitted to the financial institution 122 and 
then to the filling station 120 (see reference numeral 320). The 
last-recorded fuel level value may be equal to the fuel tank 
capacity when the vehicle 12 has been recently filled, and the 
vehicle at the filling station 120 is not the vehicle 12 or the 
user is attempting to fill, e.g., a fuel can. For example, the user 
may be attempting to use the credit card (e.g., a company card 
for use with vehicle 12 only) for another of his/her vehicles. In 
this particular example, upon retrieving the then-current level 
of fuel from the vehicle 12 or from the profile 71, the com 
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parison module 114 will recognize that the fuel tank is already 
filled, and thus will command the processor 84 to deny the 
filling request. 
The denial is generally in the form of a data message that 

can be transmitted wirelessly to the financial institution 122 
and the filling station 120, and is configured to be displayed 
on the display 140 of the filling station 120. Upon receiving 
the denial message, the filling station 120 disables or main 
tains the disabled State of the pump. In some instances, the 
denial data message is also transmitted from the filling station 
120 to the vehicle 12 via a short range wireless device (e.g., a 
smart phone) paired to the telematics unit 14. In other 
instances, when or after the denial is transmitted to the finan 
cial institution 122 and the filling station 120, the denial may 
also be transmitted directly to the vehicle 12 or an electronic 
device associated with the vehicle 12 from the data center 
100. This may be desirable, for example, when connectivity 
issues prohibit the filling station 120 from sending the denial 
message to the vehicle 12. When transmitted directly to the 
vehicle 12, the denial message may be an SMS (short mes 
sage service) message or an email that is sent to the vehicle 12 
via communication system 16 for display on the vehicle dis 
play 80. 
When the last-recorded fuel level value is less than the fuel 

tank capacity of the vehicle 12, the processor 84 generates an 
authorization that is transmitted to the financial institution 
122 and then to the filling station 120 (see reference numeral 
322). In one example, the authorization may simply be a data 
message including an instruction to the financial institution 
122 to authorize payment and an instruction to the filling 
station 120 to render the pump of the station 120 operable. In 
another example, the authorization is a data message includ 
ing an instruction to the financial institution 122 to authorize 
payment and an instruction to the filling station 120 to render 
the pump of the station 120 operable to dispense a maximum 
number of gallons, liters, etc., which is based upon the dif 
ference between the currentfuel leveland the fuel tank capac 
ity. For example, when the vehicle's fuel tank capacity is 19 
gallons (see, e.g., FIG. 2), and the then-current (or last-re 
corded) fuel level is 15 gallons (see, e.g., FIG. 2), the autho 
rization data message may include an instruction to the filling 
station 120 to allow no more than 4 gallons to be dispensed. In 
such an instance, the filling station 120 will turn itself off after 
4 gallons has been dispensed. 

In another example of the method (as shown at reference 
numerals 314(II) through 326), when the processor 84 recog 
nizes that the filling station 120 is a fuel pump, the compari 
son module 114 may be configured to compare the param 
eters of fuel type that is suitable for the vehicle 12 with the 
fuel type that is dispensed by the filling station 120. As pre 
viously mentioned, the information associated with the 
vehicle parameters (i.e., the type of fuel (regular gasoline, 
diesel fuel, E85 fuel, etc.) may be retrieved from the profile 
71. Also as previously mentioned, the information associated 
with the filling station 120 may be received in both the origi 
nal and revised filling event requests. Alternatively, the pro 
cessor 84 at the data center 100 may have to investigate to 
determine the fuel type of the filling station 120. In one 
example, the processor 84 may transmit a request to the 
processor of the filling station 120 asking the filling station 
120 to transmit any information associated with the filling 
station 120 to the data center 100 in real time. In another 
embodiment, the processor 84 may access the database 72 for 
information about the filling station 120 that had been previ 
ously stored. 
The fuel type information is transmitted to the comparison 

module 114, which includes a software routine that compares 
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14 
the fuel type suitable for the vehicle 12 with the fuel type 
dispensed by the filling station 120, as shown at reference 
numeral 324. In particular, the comparison module 114 is 
checking to see if the fuel types match (i.e., diesel fuel is 
suitable for the vehicle 12 and diesel fuel is dispensed from 
the filling station 120). 
When the fuel types do not match (e.g., (i.e., regular fuel is 

suitable for the vehicle 12 and diesel fuel is dispensed from 
the filling station 120), the processor 84 generates a denial 
that is transmitted to the financial institution 122 and then to 
the filling station 120 (see reference numeral 320). In one 
example, the denial is in the form of a data message that can 
be transmitted wirelessly to the financial institution 122 and 
the filling station 120, and is configured to be displayed on the 
display 140 of the filling station 120. In this example, the 
denial may inform the user that the fuel type is not proper for 
his/her vehicle 12. In another embodiment, the data message 
denial received at the filling station 120 is transmitted to the 
vehicle 12 via short range wireless communication when the 
filling station 120 is paired with the vehicle 12. The vehicle 12 
may include a text to speech engine (not shown) that converts 
the data message to a verbal message that is relayed to the user 
via the in-vehicle audio system 60 or a smart phone paired 
with the telematics unit 14. As previously mentioned, in 
another example, the denial message may also be transmitted 
directly from the data center processor 84 to the financial 
institution 122 and filling station 120 as well as to the vehicle 
telematics unit 14 or an electronic device associated with the 
vehicle 12. 
When the fuel types do match, the processor 84 generates 

an authorization that is transmitted to the financial institution 
122 and then to the filling station 120 (see reference numeral 
322). In this example, the authorization is a data message 
including an instruction to the financial institution 122 to 
authorize payment and an instruction to the filling station 120 
to render the pump of the station 120 operable for dispensing 
the fuel, as shown at reference numeral 326. 

Referring back to reference numeral 312, in other 
examples, the processor 84 at the data center recognizes from 
the filling event request that the filling station 120 is a charge 
dispenser. In these examples of the method, the processor 84 
will use the vehicle identifier in order to further identify at 
least one charge-related parameter of the vehicle 12 (see 
reference numeral 328). More particularly, the processor 84 
may use the vehicle identifier to access the subscriber vehicle 
profile 71 in the database 72 to determine the charge capacity 
of the battery in the vehicle 12, a last-recorded charge level of 
the vehicle battery, and/or the type of plugs that the vehicle 12 
contains. It is to be understood that when the date and time 
stamp of the last-recorded charge level in the profile 71 pre 
dates the date and time stamp of the revised filling event 
request by a predetermined threshold (i.e., Some preset time 
period, e.g., 24 hours, 48 hours, etc.), the processor 84 may 
also transmit a request to the vehicle data upload system 91 to 
transmit a then-current reading of the charge level in the 
vehicle 12. 
The VDU system 91 will transmit the request to the 

telematics unit processor 36, which will command the elec 
trical charge sensor(s) to transmit a then-current reading of 
the level of charge in the battery. The sensors will receive the 
command signal, will measure the charge level, and will 
transmit the measurement to the processor 36 via the vehicle 
bus 34. The VDU system 91 will upload the raw charge data 
received from the sensor(s) as described hereinabove. The 
raw data may be stored in the database 72 with a date and time 
stamp, thus replacing the previous last-recorded charge level 
and updating the profile 71. As previously mentioned, when 



US 8,433,471 B2 
15 

the telematics unit 14 is configured to perform a vehicle data 
upload event regularly (e.g., every 10 minutes, every 15 min 
utes, or at Some other relatively regular time interval that is 
shorter than the predetermined threshold), then on-demand 
data uploads from the vehicle 12 may not be needed. 

In one example of the method (as shown at reference 
numerals 328(I) through 334), when the processor 84 recog 
nizes that the filling station 120 is a charge dispenser pump, 
the processor 84 may be configured to compare the param 
eters of the charge capacity and the last-recorded charge level. 
As previously mentioned, the information associated with 
parameters (i.e., the numerical values of the charge capacity 
and last-recorded charge level) may be retrieved from the 
profile 71 and/or by requesting such information directly 
from the vehicle 12. The numerical information is transmitted 
to the comparison module 114, which includes a software 
routine that compares the charge capacity value with the 
last-recorded charge level value, as shown at reference 
numeral 330. In particular, the comparison module 114 is 
checking to see if the last-recorded charge level value is equal 
to or less than the charge capacity. 
When the last-recorded charge level value is equal to the 

charge capacity of the battery in the vehicle 12, the processor 
84 generates a denial that is transmitted to the financial insti 
tution 122 and then to the filling station 120 (see reference 
numeral 332). The last-recorded charge level value may be 
equal to the charge capacity when the vehicle 12 has been 
recently charged, and the vehicle at the filling station 120 is 
not the vehicle 12. For example, the user may be attempting to 
use the credit card (e.g., a company card for use with vehicle 
12 only) for another of his/her vehicles. In this particular 
example, upon retrieving the then-current charge from the 
vehicle 12 or from the profile 71, the comparison module 114 
will recognize that the battery is already charged, and thus 
will command the processor 84 to deny the filling request. 

In one embodiment, the denial is in the form of a data 
message that can be transmitted wirelessly to the financial 
institution 122 and the filling station 120, and is configured to 
be displayed on the display 140 of the filling station 120. The 
denial may be transmitted from the filling station 120 to the 
telematics unit 14 as described herein. In another example, 
the denial message may also be transmitted directly to the 
vehicle 12 or an electronic device associated with the vehicle 
12 as an SMS message, or an email, or another in-vehicle 
message via protocol between the telematics unit 14 and the 
data center 100. 
When the last-recorded charge level value is less than the 

charge capacity of the battery in the vehicle 12, the processor 
84 generates an authorization that is transmitted to the finan 
cial institution 122 and then to the filling station 120 (see 
reference numeral 334). In one example, the authorization 
may simply be a data message including an instruction to the 
financial institution 122 to authorize payment and an instruc 
tion to the filling station 120 to render the outlet of the station 
120 operable. In another example, the authorization is a data 
message including an instruction to the financial institution 
122 to authorize payment and an instruction to the filling 
station 120 to render the outlet of the station 120 operable to 
dispense a maximum amount of electricity, which is based 
upon the difference between the current charge level and the 
charge capacity of the battery. For example, when the vehi 
cle's charge capacity is 16.0 kWh (kilowatt hours), and the 
then-current (or last-recorded) charge level is 8.2 kWh, the 
authorization data message may include an instruction to the 
filling station 120 to allow no more than 7.8 kWh of electric 
ity to be dispensed. In such an instance, the filling station 120 
will turn itself off after the 7.8 kWh have been dispensed. 
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In still another example of the method (as shown at refer 

ence numerals 328(II) through 340), when the processor 84 
recognizes that the filling station 120 is a charging station, the 
comparison module 114 may be configured to compare the 
parameters of electric plugs of the vehicle 12 with the outlets 
that are available at the filling station 120. As previously 
mentioned, the information associated with the vehicle 
parameters (i.e., the type of electric plugs) may be retrieved 
from the profile 71. Also as previously mentioned, the infor 
mation associated with the filling station 120 may be received 
in both the original and revised filling event requests. Alter 
natively, the processor 84 at the data center 100 may have to 
investigate to determine the outlets of the filling station 120. 
In one example, the processor 84 may transmit a request to the 
processor of the filling station 120 asking the filling station 
120 to transmit any information associated with the filling 
station 120 to the data center 100 in real time. In another 
embodiment, the processor 84 may access the database 72 for 
information about the filling station 120 that had been previ 
ously stored. 
The plug and outlet information is transmitted to the com 

parison module 114, which includes a software routine that 
compares the plug type of the vehicle 12 with the outlet type 
of the filling station 120, as shown at reference numeral 336. 
In particular, the comparison module 114 is checking to see if 
the plug(s) is/are compatible with the outlet(s) so that the 
vehicle 12 may be plugged in and charged. 
When the results from the comparison module 114 indicate 

that the plugs do not match the outlets, the processor 84 
generates a denial that is transmitted to the financial institu 
tion 122 and then to the filling station 120 (see reference 
numeral 332). The denial is generally in the form of a data 
message that can be transmitted wirelessly to the financial 
institution 122 and the filling station 120, and is configured to 
be displayed on the display 140 of the filling station 120. In 
this example, the denial may inform the user that the plug is 
not compatible with his/her vehicle 12. 
When the plug and outlets do match, the processor 84 

generates an authorization that is transmitted to the financial 
institution 122 and then to the filling station 120 (see refer 
ence numeral 340). In this example, the authorization is a data 
message including an instruction to the financial institution 
122 to authorize payment and an instruction to the filling 
station 120 to render the outlets of the station 120 operable for 
dispensing electricity. 

In any of the examples disclosed in FIG.3 that result in an 
authorization being transmitted to the filling station 120, it is 
to be understood that the methods may continue as shown in 
FIG. 4 (beginning at reference numeral 400). Since the 
vehicle 12 is at a filling station 120, and presumably will 
remain there for a filling event, the example of the method 
shown in FIG.4 may be performed to alert the vehicle user if 
one or more maintenance routines are required. This example 
will now be described in more detail. After an authorization is 
transmitted, the data center 100, via the communications 
module 116, may transmit a diagnostics check request to the 
vehicle 12, as shown at reference numeral 402. This request 
may be generated by the processor 84 and transmitted directly 
to the vehicle 12 by the communications module 116. This 
request may command the vehicle data upload system 91 to 
retrieve and send the results of a complete diagnostics check 
of the various vehicle systems (e.g., oil level, tire pressures, 
wiper fluid level, etc.). 
The VDU system 91 will transmit the request to the 

telematics unit processor 36, which will command the various 
sensor(s) 64 throughout the vehicle 12 to transmit then-cur 
rent measurements associated with the respective sensor(s). 
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The sensors 64 will each receive a command signal, will take 
an appropriate measurement, and will transmit the measure 
ment to the processor 36 via the vehicle bus 34. The VDU 
system 91 will upload the raw data received from the 
sensor(s) 64 as described hereinabove. When received at the 
data center 100, the processor 84 will analyze the data to 
determine if the vehicle 12 is due for a maintenance routine, 
as shown at reference numeral 404. The determination of 
whether a maintenance routine is due will depend upon the 
raw data that is received and the standards (e.g., minimum 
level) for the vehicle system associated with the raw data. As 
one example, if the PSI of the front driver's side tire is 32, and 
the raw data from the diagnostics check indicates the then 
current level is 32 PSI, the processor 84 may determine that a 
tire pressure maintenance routine is not needed. When the 
processor 84 analyzes all of the received data and determines 
that no maintenance routines are due, the method ends, as 
shown at reference numeral 406. As another example, if the 
PSI of the front driver's side tire is 32, and the raw data from 
the diagnostics check indicates the then-current level is 30 
PSI, the processor 84 may determine that a tire pressure 
maintenance routine should be performed. Similar determi 
nations may be made for each of the diagnostic measurements 
received. When the processor 84 analyzes all of the received 
data and determines that one or more maintenance routines 
are due, a data message is generated and transmitted to the 
telematics unit 14, as shown at reference numeral 408. 

The maintenance routine data message may be generated 
by the processor 84 and transmitted via the communications 
module 116. The maintenance routine data message includes 
instructions for the telematics unit 14 to generate an alert for 
an in-vehicle user upon recognizing a vehicle ignition on 
event or a powering up event of the telematics unit 14. When 
the telematics unit 14 and/or vehicle 12 is powered on, the 
telematics unit processor 14 will transmit the alert to the 
in-vehicle user via a visible and/or audible alert (see reference 
numeral 410). The visible alert may be a message displayed 
on the display 80, and the audible alert may be a pre-set 
recording or a verbal message transmitted from the data cen 
ter 100 that is played through the audio system 60 and 
announces the maintenance routine that is due. For example, 
a message on the display 80 may read “Tire Maintenance Due 
on Driver's Side Front Tire', or the audible recording may 
recite a similar announcement. The user may respond to the 
messages or ignore the messages. The telematics unit 14 may 
be programmed to repeat the alerts for a predetermined time, 
and the user may override this setting by pressing an end 
button or by reciting a verbal command, such as “end”. 

Referring now to FIG. 5, the data center 100 may request 
the then-current location of the vehicle 12 to verify that the 
vehicle 12 associated with the financial code input at the 
filling station 120 is actually present at the filling station 120. 
It is to be understood that while this example is shown in FIG. 
5, this particular method may be incorporated with any of the 
examples disclosed herein. Similar to the methods discussed 
in reference to FIG. 3, this method begins when the financial 
code information is input into the filling station 120 (see 
reference numeral 500). As shown at reference numeral 502, 
the processor at the filling station 120 receives this request 
(which includes the financial code information and filling 
station identification information), and generates the filling 
event request or authorization request and transmits the filling 
event request or authorization request to the financial institu 
tion 122. The communications module 130 at the financial 
institution receives the data message via the bus 132, and 
transmits the message to the processor 124 for processing. In 
particular, and as shown at reference numeral 504, the pro 
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18 
cessor 124 runs a query on the database 128 using the finan 
cial code contained in the message as the search term in order 
to identify the vehicle 12 that is associated with the financial 
code received in the request. 
The processor 124 at the financial institution 122 is con 

figured to generate a revised filling event/authorization 
request which includes the request for authorization, the iden 
tified VIN and/or vehicle STID, and the filling station identi 
fying information; and then transmit the revised request to the 
data center 100 (as shown at reference numeral 508). 
When the data center 100 receives the revised filling event/ 

authorization request, the processor 84 transmits a request to 
the vehicle data upload system 91 to transmit the then-current 
location vehicle 12 to the data center 100. The VDU system 
91 will transmit the request to the telematics unit processor 
36, which will command the location detection chipset/com 
ponent 44 to transmit the then-current location of the vehicle 
12. The location detection chipset/component 44 will receive 
the command signal, will identify the position (e.g., latitude 
and longitude) of the vehicle 12, and will transmit the posi 
tion/location to the processor 36 via the vehicle bus 34. The 
VDU system 91 will upload (as described hereinabove) the 
raw position data received from the location detection 
chipset/component 44. The raw data may be processed by a 
geocoder (not shown) in operative communication with the 
processor 84. The geocoder runs a reverse geocoding process 
to identify the street address that corresponds with the posi 
tion data. 
When the street address at which the vehicle 12 is actually 

located does not correspond with the street address of the 
filling station 120 from which the filling event request was 
initiated, a denial of the filling event will be transmitted to the 
filling station 120, as shown at reference numeral 512. This 
data indicates that the user of the financial code is not attempt 
ing to fill the registered vehicle 12, but rather is attempting an 
unauthorized use of the financial code. In this event, an reg 
istered owner of the vehicle 12 may be contacted to inform 
him/her that someone is attempting to use his/her financial 
code in an unauthorized manner. In this event, a fleet manager 
may alternatively or also be contacted to inform him/her that 
an attempt has been made to utilize a financial code that is 
associated with one of his/her fleet vehicles 12 in an unau 
thorized manner. 
When the street address at which the vehicle 12 is actually 

located does correspond with the street address of the filling 
station 120 from which the filling event request was initiated, 
an authorization of the filling event may be transmitted to the 
filling station 120. As shown at reference numeral 514, in 
Some instances the authorization is simply a data message 
including an instruction to the financial institution 122 to 
authorize payment and an instruction to the filling station 120 
to render the pump of the station 120 operable. 

In other examples of when the street address at which the 
vehicle 12 is actually located does correspond with the street 
address of the filling station 120 from which the filling event 
request was initiated, the method may continue along any 
route shown in FIG. 3, starting at reference numeral 312. 

It is to be understood that in any of the examples disclosed 
herein, the financial institution can deny authorization of the 
filling event even if the data center 100 transmits an authori 
Zation. This may occur when the financial code indicates that 
the maximum limit has been reached, when a fleet owner/ 
manager puts a hold on the account, when Suspicious card 
activity is recognized, or the like. 

While a single filling station 120 and a single financial 
institution 122 are shown and described in the examples 
herein, it is to be understood that any number of filling sta 
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tions 120 and financial institutions 122 may participate in the 
method and may be part of the system 10 disclosed herein. 

Furthermore, while the examples disclosed herein discuss 
the authorization request being received directly at the filling 
station 120 (e.g., fuel pump or electricity dispenser), it is to be 
understood that the request may be received via computer 
equipment located within a building associated with the fill 
ing service station, where the computer equipment operates 
as the filling station processor and is remotely and operatively 
connected to the filling station 120 user interface. 

While several examples have been described in detail, it 
will be apparent to those skilled in the art that the disclosed 
examples may be modified. Therefore, the foregoing descrip 
tion is to be considered exemplary rather than limiting. 

The invention claimed is: 
1. A pre-filling vehicle data check method, comprising: 
receiving, at a financial institution, an authorization 

request from a filling station for initiating a filling event, 
the authorization request including a financial code and 
filling station identification information; 

recognizing, via a computing device at the financial insti 
tution, that the financial code is associated with at least 
one of a vehicle identification number or a station iden 
tification associated with a vehicle, thereby identifying 
the vehicle: 

transmitting, from the computing device at the financial 
institution, a revised authorization request to a comput 
ing device at a data center in selective communication 
with the vehicle and the financial institution, the revised 
authorization request including the at least one of the 
vehicle identification number or the station identifica 
tion and the filling station identification information; 

identifying a parameter of the vehicle via the computing 
device at the data center, the parameter being a fuel 
related parameter when the filling station identification 
information indicates that the filling station is a fuel 
pump and the parameter being a charge-related param 
eter when the filling station identification information 
indicates that the filling station is a charge dispenser; 

comparing the parameter with i) an other parameter of the 
vehicle, or ii) a parameter of the filling station; and 

transmitting, from the computing device at the data center, 
an authorization or denial of the filling event based at 
least upon the comparison. 

2. The method as defined in claim 1 wherein identifying the 
parameter includes at least one of i) searching a data center 
profile associated with the vehicle or ii) requesting, via the 
data center, then-current information from the vehicle. 

3. The method as defined in claim 1 wherein: 
the fuel-related parameter is a fuel tank capacity, and the 

other parameter of the vehicle is a last-recorded level of 
fuel; or 

the fuel-related parameter is a type of fuel that is suitable 
for the vehicle, and the parameter of the filling station is 
a type of fuel that is dispensed by the filling station; or 

the charge-related parameter is a charge capacity of a bat 
tery in the vehicle, and the other parameter of the vehicle 
is a last-recorded charge level of the battery; or 

the charge-related parameter is electric plugs of the vehicle 
and the parameter of the filling station is outlets that are 
available at the filling station. 

4. The method as defined in claim 1, further comprising: 
requesting, from the data center to the vehicle, a diagnos 

tics check; 
determining from the diagnostics check that the vehicle is 

due for a maintenance routine; and 

5 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

20 
transmitting a message to a telematics unit associated with 

the vehicle, the message indicating that the maintenance 
routine is due. 

5. The method as defined in claim 4 wherein the mainte 
nance routine is selected from an oil change, a tire pressure 
check, a wiper fluid check, the oil change and the tire pressure 
check, the oil change and the wiper fluid check, the tire 
pressure check and the wiper fluid check, or the oil change, 
the tire pressure check and the wiper fluid check. 

6. The method as defined in claim 1, further comprising: 
identifying, at the data center, a location of the filling 

station; 
requesting, from the data center to the vehicle, a then 

current location of the vehicle; 
transmitting the then-current location from the vehicle to 

the data center; and 
using the then-current location of the vehicle to determine 

whether the vehicle is located at the filling station from 
which the authorization request was received. 

7. The method as defined in claim 6, further comprising: 
determining that the then-current location of the vehicle 

does not correspond with the location of the filling sta 
tion; and 

transmitting the denial for the filling event. 
8. The method as defined in claim 6, further comprising: 
determining that the then-current location of the vehicle 

does correspond with the location of the filling station; 
and 

transmitting the authorization for the filling event when the 
comparison of the parameters also indicates that the 
authorization should be transmitted. 

9. A pre-filling vehicle data check method, comprising: 
receiving, at a financial institution, an authorization 

request from a filling station for initiating a filling event, 
the authorization request including a financial code: 

recognizing, via a computing device at the financial insti 
tution, that the financial code is associated with at least 
one of a vehicle identification number or a station iden 
tification associated with a vehicle, thereby identifying 
the vehicle: 

identifying the filling station as a fuel filling station; 
identifying at least one parameter of the vehicle via a 

computing device at a data center in selective commu 
nication with the vehicle and the financial institution, the 
identifying of the at least one parameter being accom 
plished by at least one of i) searching a data centerprofile 
associated with the vehicle orii) requesting, via the data 
center, then-current information from the vehicle, and 
the identifying of the at least one parameter including: 
determining a fuel tank capacity of the vehicle by 

retrieving fuel tank capacity information from the 
data center profile; and 

determining a current fuel level of the vehicle by 
requesting and receiving current fuel level informa 
tion from the vehicle: 

comparing, at the data center, the fuel tank capacity of the 
vehicle with the current fuel level of the vehicle; and 

transmitting, from the data center to the filling station via 
the financial institution, an authorization for the filling 
event including instructions for the filling station to 
allow a maximum amount to be dispensed that is equal to 
a difference between the current fuel level and the fuel 
tank capacity when the current fuel level is below the 
fuel tank capacity. 
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10. A pre-filling vehicle data check method, comprising: 
receiving, at a financial institution, an authorization 

request from a filling station for initiating a filling event, 
the authorization request including a financial code: 

recognizing, via a computing device at the financial insti 
tution, that the financial code is associated with at least 
one of a vehicle identification number or a station iden 
tification associated with a vehicle, thereby identifying 
the vehicle: 

identifying the filling station as a particular type of fuel 
station; 

identifying at least one parameter of the vehicle via a 
computing device at a data center in selective commu 
nication with the vehicle and the financial institution, the 
identifying of the at least one parameter being accom 
plished by at least one of i) searching a data centerprofile 
associated with the vehicle orii) requesting, via the data 
center, then-current information from the vehicle, and 
the identifying of the at least one parameter including 
identifying a type of fuel used by the vehicle by retriev 
ing fuel type information from the data center profile; 

determining whether the type of fuel used by the vehicle 
matches the particular type of fuel station; and 

when a match is determined, transmitting an authorization 
for the filling event; or 

when a match is not determined, transmitting a denial for 
the filling event. 

11. A pre-filling vehicle data check method, comprising: 
receiving, at a financial institution, an authorization 

request from a filling station for initiating a filling event, 
the authorization request including a financial code: 

recognizing, via a computing device at the financial insti 
tution, that the financial code is associated with at least 
one of a vehicle identification number or a station iden 
tification associated with a vehicle, thereby identifying 
the vehicle: 

identifying the filling station as a charging station; 
identifying at least one parameter of the vehicle via a 

computing device at a data center in selective commu 
nication with the vehicle and the financial institution, the 
identifying of the at least one parameter being accom 
plished by at least one of i) searching a data centerprofile 
associated with the vehicle orii) requesting, via the data 
center, then-current information from the vehicle, and 
the identifying of the at least one parameter including: 
determining a charge capacity of the vehicle by retriev 

ing charge capacity information from the data center 
profile; and 

determining a current charge level of the vehicle by 
requesting and receiving current charge level infor 
mation from the vehicle: 

comparing, at the data center, the charge capacity of the 
vehicle with the current charge level of the vehicle; and 

transmitting, from the data center to the charging station 
via the financial institution, an authorization for the fill 
ing event including instructions for the charging station 
to allow a maximum amount to be dispensed that is equal 
to a difference between the current charge level and the 
charge capacity when the current charge level is below 
the charge capacity. 

12. A pre-filling vehicle data check method, comprising: 
receiving, at a financial institution, an authorization 

request from a filling station for initiating a filling event, 
the authorization request including a financial code: 

recognizing, via a computing device at the financial insti 
tution, that the financial code is associated with at least 
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one of a vehicle identification number or a station iden 
tification associated with a vehicle, thereby identifying 
the vehicle: 

identifying the filling station as a charging station; 
identifying at least one parameter of the vehicle via a 

computing device at a data center in selective commu 
nication with the vehicle and the financial institution, the 
identifying of the at least one parameter being accom 
plished by at least one of i) searching a data centerprofile 
associated with the vehicle orii) requesting, via the data 
center, then-current information from the vehicle, and 
the identifying of the at least one parameter including 
identifying electrical plugs of the vehicle by retrieving 
electrical plugs information from the data centerprofile; 

determining whether the electrical plugs of the vehicle 
match an outlet of the charging station; and 

when a match is determined, transmitting an authorization 
for the filling event; or 

when a match is not determined, transmitting a denial for 
the filling event. 

13. A system for performing a pre-filling vehicle data 
check, comprising: 

a vehicle having an identification number and a financial 
code associated therewith: 

a financial institution configured to receive an authoriza 
tion request for initiating a filling event, the authoriza 
tion request including the financial code and filling sta 
tion identification information; 

a computing device at the financial institution configured 
to identify the vehicle; and 

a data center in selective communication with the financial 
institution and the vehicle, the data center including: 
a database configured to store a data center profile asso 

ciated with the vehicle; 
a communications module configured to establish com 

munication with a telematics unit of the vehicle to 
retrieve data from the vehicle; 

a processor configured to: 
receive a revised authorization request from the com 

puting device at the financial institution, the revised 
authorization request including the vehicle identi 
fication number and the filling station identification 
information; and 

identify, using the database or the vehicle, a fuel 
related parameter of the vehicle when the filling 
station identification information identifies a fuel 
filling station or a charge-related parameter of the 
vehicle when the filling station identification infor 
mation identifies a charging station; and 

a comparison module to compare the fuel-related 
parameter or the charge-related parameter with i) an 
other parameter of the vehicle orii) a parameter of the 
fuel filling station or the charging station; 

wherein the processor is further configured to generate 
an authorization or denial of the filling event based at 
least upon the comparison. 

14. The system as defined in claim 13 wherein the proces 
sor is configured to identify the fuel-related parameter or the 
charge-related parameter by at least one of i) searching the 
data center profile or ii) requesting, via the communications 
module, then-current information from the vehicle. 

15. The system as defined in claim 13, further comprising 
the fuel filling station or the charging station in operative 
communication with the financial institution, the fuel filling 
station or the charging station including at least one of a 
reader configured to read the financial code from a magnetic 
strip, a keypad configured to receive the financial code from a 
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user of the filling station, a touchscreen configured to receive 
the financial code from the user of the fuel filling station or the 
charging station, or an RFID reader configured to read infor 
mation from an RFID device. 

16. The system as defined in claim 13 wherein the fuel 
filling station is in operative communication with the finan 
cial institution, wherein the fuel-related parameter is a fuel 
tank capacity of the vehicle, wherein the other parameter of 
the vehicle is a current fuel level of the vehicle, and wherein 
the processor of the data center is further configured to: 

determine the fuel tank capacity of the vehicle by instruct 
ing the database to retrieve fuel tank capacity informa 
tion from the data center profile; 

determine the current fuel level of the vehicle by instruct 
ing the communications module to request current fuel 
level information from the vehicle: 

compare, via the comparison module associated therewith, 
the fuel tank capacity of the vehicle with the current fuel 
level of the vehicle; and 

transmit, to the fuel filling station through the financial 
institution, the authorization for the filling event includ 
ing instructions for the fuel filling station to allow a 
maximum amount to be dispensed that is equal to a 
difference between the current fuel level and the fuel 
tank capacity when the current fuel level is below the 
fuel tank capacity. 

17. The system as defined in claim 13 wherein the fuel 
filling station is a particular type of fuel station in operative 
communication with the financial institution, wherein the 
fuel-related parameter is a type of fuel used by the vehicle, 
wherein the parameter of the fuel filling station is the particu 
lar type of fuel station, and wherein the processor of the data 
center is further configured to: 

identify the type of fuel used by the vehicle by instructing 
the database to retrieve fuel type information from the 
data center profile; 

determine, via the comparison module, whether the type of 
fuel used by the vehicle matches the particular type of 
fuel station; and 

when a match is determined, transmit, to the fuel filling 
station through the financial institution, the authoriza 
tion for the filling event; or 

when a match is not determined, transmit, to the fuel filling 
station through the financial institution, the denial for the 
filling event. 

18. The system as defined in claim 13 wherein the charging 
station is in operative communication with the financial insti 
tution, wherein the charge-related parameter is a charge 
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capacity of the vehicle, wherein the other parameter of the 
vehicle is a current charge level of the vehicle, and wherein 
the processor of the data center is further configured to: 

determine the charge capacity of the vehicle by instructing 
the database to retrieve charge capacity information 
from the data center profile; 

determine the current charge level of the vehicle by 
instructing the communications module to request cur 
rent charge level information from the vehicle: 

compare, via the comparison module associated therewith, 
the charge capacity of the vehicle with the current charge 
level of the vehicle; and 

transmit, to the charging station through the financial insti 
tution, the authorization for the filling event including 
instructions for the charging station to allow a maximum 
amount to be dispensed that is equal to a difference 
between the current charge level and the charge capacity 
when the current charge level is below the charge capac 
ity. 

19. The system as defined in claim 13 wherein the charging 
station is in operative communication with the financial insti 
tution, wherein the charge-related parameter is electrical 
plugs of the vehicle, wherein the parameter of the charging 
station is an outlet of the charging station, and wherein the 
processor of the data center is further configured to: 

identify the electrical plugs of the vehicle by instructing the 
database to retrieve electrical plug information from the 
data center profile; 

determine whether the electrical plugs of the vehicle match 
the outlet of the charging station; and 

when a match is determined, transmit, to the charging 
station through the financial institution, the authoriza 
tion for the filling event; or 

when a match is not determined, transmit, to the charging 
station through the financial institution, the denial for the 
filling event. 

20. The system as defined in claim 13, further comprising 
a location detection system operatively connected to the 
telematics unit of the vehicle and configured to Supply a 
then-current location of the vehicle upon request from the 
data center; and wherein the data center is further configured 
to, via the comparison module, determine whether the vehicle 
is located at the fuel filling station or the charging station from 
which the authorization request was received. 

k k k k k 


